ABSTRACT The 2007-2009 US economic recession was marked by unprecedented rates of housing instability and relatively little is known about how this instability impacted alcohol problems. While previous studies have linked homelessness to increased rates of alcohol use and abuse, housing instability during a recession impacts a much larger segment of the population and usually does not result in homelessness. Using a nationally representative sample of US adults, this study examines the association between housing instability during the recession and alcohol outcomes. Additionally, we assess whether this association is moderated by perceived family support. In multivariate negative binomial regressions, both trouble paying the rent/mortgage (vs. stable housing) and lost (vs. stable) housing were associated with experiencing more negative drinking consequences and alcohol dependence symptoms. However, these associations were moderated by perceived family support. In contrast to those with low perceived family support, participants with high perceived family support reported relatively few alcohol problems, irrespective of housing instability. Furthermore, while job loss was strongly associated with alcohol problems in univariate models, no significant associations between job loss and alcohol outcomes were observed in multivariate models that included indicators of housing instability. Findings point to the importance of the informal safety net and suggest that alcohol screening and abuse prevention efforts should be intensified during periods of recession, particularly among those who experience housing instability.
INTRODUCTION
The 2007-2009 US economic downturn was marked by substantial housing instability, and it is estimated that there was a nationwide reduction of 1.2 million households (either rented or owned) during the recession. 1 While it is not known exactly where the occupants of these households went, estimates of an almost fivefold increase in the rates of overcrowding in some areas 1 and increasing numbers of families using homeless shelters 2 would suggest that many households began doubling-up with family or friends and at least some became homeless. Though most individuals were able to maintain their housing, being behind on rent or mortgage payments was common.
Ryan D. Murphy, Sarah E. Zemore, and Nina Mulia related to reductions in volume of alcohol consumption, frequency of consumption, and liver-related mortality, others have found mixed results for heavy drinking and alcohol dependence. [4] [5] [6] [7] [8] [9] Furthermore, individual-level studies that focus on people who are living on the street, living in areas not meant for human habitation, or accessing emergency or transitional housing services have consistently found elevated rates of alcohol use and problems among the homeless. [10] [11] [12] [13] [14] [15] While important, homelessness is the most extreme form of a much larger continuum of housing instability. 16 Data from the Michigan Recession and Recovery Study (MRRS) indicate that while 29.6 % of individuals living in Southeastern Michigan experienced some form of housing instability between 2007 and 2009, only 2.1 % reported homelessness in the past 12 months. 3 As such, existing research on homelessness and alcohol abuse provides little insight into the most common forms of housing instability experienced by individuals during economic recessions.
Often considered to be less severe than homelessness, other forms of housing instability such as eviction/foreclosure or trouble paying the rent/mortgage nonetheless represent stressful life events that are often lengthy and protracted in nature. 17 Yet, existing studies that have specifically assessed housing instability over the [2007] [2008] [2009] recession and alcohol problems have yielded ambiguous results. Data from the previously mentioned Michigan Recession and Recovery Study showed that no forms of housing instability other than homelessness (AOR, 3.05; 95%CI, 1.03, 11.6) were significantly associated with harmful alcohol use at pG0.05. However, among renters, a strong, non-significant, positive association was observed between being currently behind on the rent and harmful alcohol use (AOR, 2.99; 95%CI, 0. 45, 20.1) . 18 In other studies, severe economic loss, defined as losing either one's housing or job, has been associated with higher levels of negative drinking consequences and alcohol dependence. 19, 20 Unfortunately, these studies did not assess the independent effects of housing instability and job loss simultaneously, making it difficult to assess the relative impact of each on alcohol problems. Further studies are therefore needed to clarify previous findings, disentangle the effects of housing instability and job loss, and identify moderators which can inform future public health interventions.
Family support is one potential moderator that may help buffer individuals from alcohol-related problems during periods of housing instability in several ways. First, emotional support from family members may help minimize feelings of depression, anxiety, hopelessness, and isolation, all of which are likely to increase during housing instability and have been associated with alcohol use disorders. [21] [22] [23] [24] Secondly, instrumental support, such as providing financial assistance or a place to stay, may help mitigate the stresses associated with housing instability and, in some cases, prevent individuals from experiencing homelessness or extremely marginal housing. This type of support appears to have been common during the recession, as data from a Pew Research Center study showed that the proportion of Americans living in multigenerational family households has increased significantly over the past 5 years. 25 Moreover, this same study estimates that 63 % of adults aged 18-34 have a friend or family member who moved back in with his or her parents due to the economy. 25 While this implies a protective effect for family support among younger adults, 75 % of 18-34 year olds who live with their parents reported contributing to household expenses. Accordingly, residing in a multi-generation household has been associated with lower rates of poverty and may be beneficial to household members of all ages. 25 Using data from the 2010 National Alcohol Survey (NAS), which began data collection during the final month of the recession, 26 we examine the association between housing instability and alcohol problems. Additionally, we assess whether perceived family support moderated this association and determine which, if any, types of alcohol problems individuals were buffered against. We hypothesized that housing instability would be associated with more alcohol-related problems and that those with high perceived family support would be less likely to report housing instability. Furthermore, we hypothesized that high perceived family support would be protective against the adverse effect of recession-related housing instability on alcohol outcomes. Finally, we hypothesized that the association between housing instability and alcohol outcomes would be weaker among those with high (vs. low) perceived family support.
METHODS

Sample
The 2010 National Alcohol Survey was a computer-assisted telephone interview household survey of the US adult population aged 18 or older. Data collection occurred between June 8, 2009 and March 26, 2010 and was conducted by ICF Macro, Inc. on behalf of the Alcohol Research Group. Households were first selected using list-assisted random digit dialing. If no one answered the phone, up to 15 attempts (three weekdays, seven weekday evenings, and five weekends) were made to contact that number. Once someone at a residence was reached, the Kish Grid Method 27 was used to randomly select a single eligible adult per residence. All 50 states and the District of Colombia were sampled proportional to population size, except for 13 smaller states which were oversampled to ensure a minimum of 40 interviews per state. Additionally, Hispanic and black oversamples were drawn from telephone exchanges associated with geographies where at least 40 % of the population was Hispanic or black, respectively. Interviews were conducted in English and Spanish. The overall cooperation rate 28 was 52.1 %, which is consistent with other telephone surveys. 29 The Alcohol Research Group has conducted two types of methodological studies which collectively suggest that biases in alcohol outcomes resulting from non-response and social desirability are likely to be minimal. The first, which used data from the 1995 and 2000 NAS, compared alcohol consumption between sample replicates (each a random subsample, "opened" during the study, and with a specific response rate) and found no significant association between replicate response rate and volume of alcohol consumption (unpublished). The second compared alcohol outcomes based on identical questions used in the telephone-based 1990 Warning Labels Study and the 1990 NAS, which was conducted via face-to-face interviews and had a much higher response rate. Results indicated that while measures of alcohol consumption were comparable by survey modality, [30] [31] [32] a significantly larger proportion of respondents in the telephone survey reported experiencing alcohol-related harms. 33 Thus, the greater anonymity afforded to individuals participating in a telephone-based survey may actually increase the reporting of alcohol-related harms, which are the focus of this study. All participants provided verbal consent to participate and the research was approved by the Public Health Institute Institutional Review Board.
MEASURES
Housing Instability during the Recession Three items were used to classify participants into mutually exclusive categories of housing instability. The first asked "Have you or another member of your household been negatively affected by the recent economic downturn or recession? That is, since January 2008?" Respondents indicating "yes" were then asked "Since January 2008, did you or anyone in your household (1) "have trouble paying rent or mortgage?," and (2) "lose their housing, either owned or rented?" Participants were classified as having stable housing if they reported either not being negatively affected by the recession or being negatively affected but not having trouble paying the rent/mortgage or experiencing housing loss. Participants were classified as having trouble paying the rent/mortgage or lost housing based on their respective answers to those questions. Participants who reported both trouble paying the rent/ mortgage and lost housing were classified as the latter.
Perceived Family Support
Perceived family support was measured using a modified version of the Family Subscale from the Multidimensional Scale of Perceived Social Support (FA-MSPSS). 34 Participants were asked how strongly they agreed with each of four questions regarding perceived family support: (1) "I get the emotional help and support I need from my family," (2) "I can talk about my problems with my family," (3) "My family really tries to help me," and (4) "My family accepts me the way I am." Response categories were "Not at all," "A little," "Somewhat," or "Quite a lot" and scored on a scale of 0-3, with 3 indicating the highest level of support. Responses from all four questions were summed, yielding an overall score with possible values ranging from 0-12. Scores were highly skewed as 59.3 % of respondents reported a score of 12. For this reason, perceived family support was dichotomized as high support=12 vs. low support G12.
Negative Drinking Consequences
Negative drinking consequences experienced in the past 12 months was measured by summing 15 yes/no responses from questions related to problems experienced while drinking or because of drinking. These items have been validated in prior NAS datasets 35, 36 and assess consequences over five domains: social (four items, such as getting into arguments while drinking), legal (three items, such as being warned by a police officer because of drinking), workplace (three items, such as drinking hurting chance for promotion), health (three items, such as illness from drinking), and injuries/ accidents (two items, such as someone getting hurt or property damaged due to drinking).
Alcohol Dependence Symptoms
Dependence symptoms experienced in the past 12 months was measured by summing yes/no responses from 17 questions representing symptoms in each of the seven domains identified by the American Psychiatric Association's Diagnostic and Statistical Manual-4th Edition. 37 Affirmative responses to multiple questions within the same domain were counted as a single symptom, resulting in a possible range of 0-7. Items from the dependence scale have been validated in prior NAS datasets. 38 
Additional Covariates
Additional covariates included demographics, history of heavy drinking, alcoholrelated health problems prior to the recession, parental history of alcoholism, and other hardships encountered during the recession. Demographic and alcohol history variables were included as key confounders because prior work has indicated that disadvantaged populations may be especially vulnerable to both economic and alcohol-related problems during a recession. 19 Previous research has also linked other recession-related hardships, particularly job loss, to poorer alcohol out-comes. 19, 39, 40 In light of this, we included other recession-related hardships in our models to help identify the independent role of housing instability in negative alcohol outcomes and to provide insight into how housing loss may be contributing to the associations between job loss and alcohol outcomes noted in other studies.
ANALYSIS
Out of 6,855 people who agreed to be interviewed, 5,307 (77.4 %) answered questions pertaining to their housing status since January 2008, and thus comprised the analytic sample. Of the 1,548 participants with missing data, 1,331 (86.0 %) terminated the survey before answering questions about recession-related hardships. Thus, nonresponse is unlikely to have biased our estimates of housing instability as the vast majority of missingness occurred prior to the administration of these questions.
All analyses were weighted to adjust for the probability of selection and to match the US population, as reflected by the US Census Bureau's 2005 American Community Survey, in terms of sex, age, race/ethnicity, education, and state. For descriptive purposes, chi-square tests were used to test independence between housing instability and covariates. Next, using the number of negative drinking consequences and the number of alcohol dependence symptoms as dependent variables, we fit separate negative binomial regression models with housing instability as the independent variable. Four regressions were fit for each outcome and consisted of a (1) univariate model; (2) a multivariate model that included variables pertaining demographics, alcohol history, and perceived family support; (3) a multivariate model that included all of the covariates in model 2 plus indicators of other recession-related hardships (i.e., job loss, reduced work hours/pay, loss of retirement/savings); and (4) an interaction model that included all of the previous covariates plus interaction terms involving housing instability and perceived family support. Finally, among those who had trouble paying the rent/mortgage or lost housing, the proportion of individuals reporting any of each of the five type of negative drinking consequences and any of each of the seven DSM-IV dependence criteria were plotted as a function of perceived family support. All analyses were conducted using Stata 10.
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RESULTS
Sample Characteristics
The distribution of the sample by demographics, history of alcohol problems, and experiencing other recession-related hardships are presented in Table 1 . The majority of respondents reported stable housing (85.5 %), followed by trouble paying the rent/mortgage (11.8 %), and lost housing (2.7 %). Substantial differences in housing stability were observed by demographic factors; those who were younger, racial/ethnic minorities, and less educated were more likely to report trouble paying the rent/mortgage and housing loss. Additionally, participants with low perceived family support and who had alcohol problems prior to the recession were also more likely to report housing instability.
Frequencies of Negative Drinking Consequences and Dependence Symptoms
Overall, 8.0 and 14.0 % of respondents reported experiencing at least one negative drinking consequence or alcohol dependence symptom within the past 12 months, respectively. Among those who reported at least one negative drinking consequence, the mean number of consequences reported was 2.0 (95%CI 1.6-2.4). Among those who reported at least one dependence symptom, the mean number of symptoms reported was 1.9 (95%CI 1.7-2.1). Significant differences in negative drinking consequences by housing stability were observed as 20.0 % of those who lost their housing reported at least one negative drinking consequence, followed by 12.4 % of those who had trouble paying the rent/mortgage, and 6.8 % of those with stable housing (pG0.001). The corresponding percentages for experiencing at least one dependence symptom by housing stability were 30.3, 17.2, and 12.9 %, respectively (pG0.01). Using DSM-IV guidelines of experiencing symptoms in three or more domains, 14.1 % of individuals who lost their housing, 4.2 % of those who had trouble paying the rent/mortgage, and 2.3 % of those with stable housing met the criteria for alcohol dependence (pG0.001).
Main Effects of Housing Instability on Alcohol Outcomes
In univariate models, both trouble paying the rent/mortgage (vs. stable housing) and lost (vs. stable) housing were significantly associated with experiencing more negative drinking consequences and dependence symptoms. Findings were attenuated, although largely remained significant, in subsequent multivariate models that included demographics, family support, history of alcohol problems, and other recession-related hardships. Furthermore, high (vs. low) perceived family support was associated with fewer negative drinking consequences and dependence symptoms, while previous history of heavy alcohol use and problems were positively associated with these outcomes. Items pertaining to experiencing other recession-related hardships were not significant in any of the multivariate models (Table 2) .
Interactions between Housing Instability and Perceived Family Support
In multivariate models, significant interactions were observed between trouble paying the rent/mortgage and high perceived family support in the regression predicting negative drinking consequences and between lost housing and high perceived family support in the regression predicting alcohol dependence symptoms. The differential effect of housing instability on alcohol problems between individuals with high and low levels of family support can been seen in Fig. 1 . Among participants with low perceived family support, the percent of respondents who reported at least one negative drinking consequence or at least one dependence symptom increased across the stable housing, trouble paying the rent/mortgage, and lost housing categories, respectively. However, among those with high perceived family support, housing instability had little impact on negative drinking consequences or dependence symptoms.
Types of Alcohol Problems by Perceived Family Support
Including only participants who experienced any form of housing instability, Fig. 2 shows the percentage of individuals who reported each type of negative drinking consequence and dependence symptom by perceived family support. High (vs. low) perceived family support was associated with lower levels of all five types of negative drinking consequences and all seven DSM-IV symptom domains. Compared to the stably housed, individuals who experienced housing instability were more likely to report negative drinking consequences and dependence symptoms in the past year. Moreover, a doseresponse relationship was observed, with increasing numbers of individuals reporting alcohol problems by the respective stable housing, trouble paying the rent/mortgage, and lost housing categories. These findings were robust and largely remained significant after controlling for demographics, alcohol history, and other recession-related hardships. This is consistent with the wider recession literature which has linked economic loss with poorer mental and physical health. 42, 43 While differences in methodologies, definitions of housing instability, and alcohol outcomes make it difficult to compare the results of our study to those that have previously assessed housing instability and alcohol problems during the 2007-2009 recession, some notable differences were observed. For example, the Michigan Recession and Recovery Study found that although homelessness in the past year was associated with having an alcohol use disorder, no significant associations were observed for being behind on the rent/mortgage or being evicted/foreclosed. 18 This appears to be in conflict with our findings that trouble paying the rent/mortgage and lost housing were associated with more negative drinking consequences and dependence symptoms. One possible explanation for the difference between our findings and those in the MRRS is that by using the number of negative drinking consequences or dependence symptoms we are including increases in alcohol problems that occur among individuals who do not meet the criteria for having an alcohol use disorder. It is also possible that some of the individuals who reported lost housing in our sample experienced homelessness in the past year. However, only three respondents (0.0004 %) in the sample indicated that they were currently "staying in a shelter or otherwise homeless." Instead, responses such as "own my own home" (64.3 %), "rent an apt/room/home" (24.9 %), and "living in someone else's home" (10.8 %) were much more common, probably reflecting the random digit dial methodology of the National Alcohol Survey. We therefore feel that the lost housing category corresponds much more closely to the "evicted" or "foreclosed" categories in the MRRS. Our findings also shed light on previous literature that has found positive associations between alcohol abuse and both job loss and underemployment. 19, 39, 40 In our sample, 53.0 % of individuals who reported job loss and 39.0 % who reported reduced work hours/pay also experienced some form of housing instability. In univariate models, both job loss and reduced work hours/pay were strongly associated with experiencing more negative drinking consequences and alcohol dependence symptoms (data not shown). However, in multivariate models that included housing instability, neither job loss or reduced work hours/pay were associated with these outcomes. As housing instability likely occurs as a consequence of job loss and underemployment, it may play a key role in explaining the mechanism by which job loss and underemployment affect alcohol use and problems. At a minimum, future studies that wish to assess the direct effects of job loss and unemployment on alcohol abuse need to account for housing instability. Finally, we found significant interactions involving housing instability and perceived family support in models predicting alcohol outcomes. Compared to individuals with low family support, those with high support reported far fewer of all types of negative drinking consequences and dependence symptoms. Moreover, the proportion of individuals who experienced any of these alcohol problems remained fairly consistent irrespective of housing instability. In contrast, among those with low perceived family support, a clear dose response was seen with increasing numbers of individuals reporting alcohol problems across the stable housing, trouble paying the rent/mortgage, and lost housing categories. High perceived family support therefore appears to have buffered individuals who experienced housing instability from a broad range of alcohol-related problems. There are several possible explanations for how this may have occurred. First, emotional support from family members may have protected individuals from negative mental health outcomes, which in turn resulted in fewer alcohol-related problems. Second, instrumental support, such as receiving financial assistance or moving back in with family members, may have buffered individuals from alcohol problems by lessening the stresses associated with housing instability. In some cases this instrumental support may even have prevented individuals becoming homeless or residing in substandard living conditions. Unfortunately, our scale only measured perceived emotional support from family and it is unclear to what extent this served as a proxy for instrumental support. As such, we cannot determine the relative contributions of emotional and instrumental support by family members on the reduction of alcohol problems. There is some evidence to support the latter explanation as it is generally accepted that social supports are most beneficial when they specifically address the immediate needs of the individual. 44, 45 Accordingly, previous studies have suggested that instrumental support may be especially important for mitigating the effects of economic stress. 45, 46 A third possibility, which cannot be ruled out, is that our findings are the result of unmeasured confounding. Both family-related factors (e.g., socioeconomic background, family size, and religiosity) and individual factors (e.g., positive or negative reporting style, resilience) may have influenced the reporting of housing instability, perceived family support, and alcohol outcomes. Future studies of housing instability should include these potential confounders as well as measures of both emotional and instrumental family support and determine the relative impact of each on alcohol problems. Furthermore, although family-based alcohol interventions have typically been targeted towards children and adolescents, 47, 48 our results suggest that interventions that help adults experiencing housing instability reconnect with family support systems may be beneficial in reducing alcohol-related problems. Such programs could be implemented, for example, in combination with other services offered at food banks, unemployment offices, and housing programs. 49, 50 These findings should be viewed in light of some limitations. First, although our results are compatible with the hypothesis that housing instability during economic recessions can lead to alcohol problems, they do not preclude the possibility of reverse causation. Controlling for alcohol use and abuse history in multivariate models should have minimized this confounding. However, individuals with existing alcohol problems may be of particular concern as having an alcohol-related health problem prior to the recession was associated with both housing instability and alcohol outcomes. These findings contribute to a growing literature which suggests that already-vulnerable populations are at increased risk for housing instability during periods of economic recession. 19, 51 Second, housing instability was measured by asking participants whether they or a member of their household experienced housing instability due to the recession. Some participants classified as "lost housing" or "trouble paying the rent/ mortgage" may thus not have experienced housing instability themselves. The effect of housing instability on alcohol problems seems likely to be greater among those experiencing personal (vs. familial) housing instability. If so, our estimates of the relationship between housing instability and alcohol problems can be assumed to underestimate the strength of the relationship among those experiencing personal housing instability. Finally, only three individuals in our household survey reported that they were currently "living in a shelter or otherwise homeless."Our results are therefore not generalizable to individuals who experienced homelessness during the recession and caution should be taken when making inferences for this group.
These findings have important implications for mitigating the deleterious effects of housing instability on alcohol problems during future economic recessions. While addressing the needs of homeless populations should remain a top priority, our results demonstrate that individuals who experience milder forms of housing instability would also benefit from intensified alcohol screening and abuse prevention interventions. Reconnecting individuals with family support systems might be one attractive option as individuals with high perceived family support in our study reported relatively few alcohol problems, irrespective of housing instability. However, those with low perceived family support were most susceptible to alcohol problems, particularly if they also experienced some form of housing instability. As such, interventions to help those with strained family relationships (or without any living family members) develop alternate informal sources of support are also needed.
